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UHVSHFWLYHO\$QH[SUHVVLRQIRUWKHUPDO5D\OHLJKQXPEHUIRUVWDWLRQDU\DQGRVFLOODWRU\FRQYHFWLRQVZDVREWDLQHG$
QRQOLQHDUVWXG\RQWKHWKHUPDOFRQYHFWLRQLQDQDQRIOXLGOD\HULQWHUPVRI1XVVHOWQXPEHUVZDVPDGHE\%KDGDXULD




ZDV VWXGLHG E\ 1LHOG DQG .X]QHWVRY >@ )XUWKHU <DGDY HW DO >@ DQG *XSWD HW DO >@ FRQVLGHUHG GRXEOH
GLIIXVLYH QDQRIOXLG FRQYHFWLRQ LQGHSHQGHQW RI WKH UHVWULFWLRQV RQ SDUDPHWHUV LQ SRURXV DQG QRQSRURXVPHGLXP
UHVSHFWLYHO\7KH LQIOXHQFHRIPDJQHWLF ILHOGRQELQDU\QDQRIOXLGFRQYHFWLRQZDVFRQVLGHUHGE\*XSWDHWDO >@
7KH\KDYHPDGHYDOLGDSSUR[LPDWLRQVLQWKHFRPSOH[H[SUHVVLRQVIRUDQDO\WLFDOVWXG\DQGDOXPLQDZDWHUQDQRIOXLG
ZDVXVHGIRUQXPHULFDOLQYHVWLJDWLRQV
&RQVLGHULQJ WKHJHRSK\VLFDO VLWXDWLRQVRLOH[WUDFWLRQ IURPEHQHDWK WKHHDUWK LQSDUWLFXODUZHDUHPRWLYDWHG WR
H[DPLQHWKHWKHUPRVROXWDOFRQYHFWLRQLQDURWDWLQJQDQRIOXLGOD\HULQSRURXVPHGLXPXVLQJ'DUF\%ULQNPDQPRGHO
'XHWRWKHSUHVHQFHRIURWDWLRQ&RULROLVIRUFHWHUPLVDGGHGLQWKHPRPHQWXPHTXDWLRQZKLFKOHDGVWRLQWURGXFWLRQ
RI RQH DGGLWLRQDO QRQGLPHQVLRQDO URWDWLRQ SDUDPHWHU NQRZQ DV 7D\ORU QXPEHU  7KH SUREOHP LV DQDO\]HG ZLWK
QRUPDO PRGHV DQG RQH WHUP ZHLJKWHG UHVLGXDOV PHWKRG &RPSOH[ H[SUHVVLRQV IRU RVFLOODWRU\ FRQYHFWLRQ DUH
VLPSOLILHGXVLQJYDOLG DSSUR[LPDWLRQV(IIHFWV RI YDULRXVQDQRSDUWLFOHV'DUF\QXPEHU7D\ORUQXPEHU QDQRIOXLG
/HZLV QXPEHU VROXWH /HZLV QXPEHU 'XIRXU DQG 6RUHW SDUDPHWHUV RQ WKHUPDO 5D\OHLJK QXPEHUVWDELOLW\ RI WKH
V\VWHPDUHVKRZQJUDSKLFDOO\
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LVPRUHVWDEOHWKDQVLOYHUZDWHUQDQRIOXLG'DUF\QXPEHUKDVGXDOHIIHFWGHVWDELOL]LQJIRUVPDOOYDOXHVRIZDYH
QXPEHUDQGVWDELOL]LQJIRUWKHODUJHYDOXHVDVVKRZQLQ)LJ7KHVWDELOL]LQJLQIOXHQFHRIURWDWLRQSDUDPHWHU
7D\ORUQXPEHULVFOHDUIURP)LJ7KHHIIHFWVRIQDQRIOXLG/HZLVQXPEHUDQGVROXWH/HZLVQXPEHURQWKHUPDO
'DUF\5D\OHLJKQXPEHUDUHVKRZQLQ)LJVDQG7KHGHVWDELOL]LQJLQIOXHQFHRIQDQRIOXLG/HZLVQXPEHUDQG
VWDELOL]LQJLQIOXHQFHRIVROXWH/HZLVQXPEHURQWKHVWDELOLW\RIIOXLGOD\HULVVRVPDOOWKDWLWLVQRWUHIOHFWHGLQ
JUDSKV7KHVWDELOL]LQJHIIHFWVRI'XIRXUDQG6RUHWSDUDPHWHUVDUHVKRZQLQ)LJVDQG$OVRWKHVWDELOL]LQJ
HIIHFWRI6RUHWSDUDPHWHULVPRUHDVFRPSDUHGWRWKDWRI'XIRXUSDUDPHWHU,WLVQRWHZRUWK\WKDWWKHFULWLFDOZDYH
GHSHQGVRQ7D\ORUQXPEHUDQG'DUF\QXPEHUUHIHU)LJVDQGLVLQGHSHQGHQWRISUHVHQFHRIVROXWHDQG
QDQRSDUWLFOHVUHIHU)LJV7KHUHVXOWLVLQDJUHHPHQWZLWKWKHDQDO\WLFDOUHVXOWREWDLQHGHDUOLHULQ6HFWLRQ

 &RQFOXVLRQV
7KHELQDU\QDQRIOXLGFRQYHFWLRQIRUWRSKHDY\GLVWULEXWLRQRIQDQRSDUWLFOHVLQDURWDWLQJSRURXVOD\HUXVLQJ
'DUF\%ULQNPDQPRGHOLVLQYHVWLJDWHGIRUERWKIUHHERXQGDULHV7KHFULWLFDOZDYHQXPEHULVIRXQGWREH
LQGHSHQGHQWRIWKHSUHVHQFHRIVROXWHDQGQDQRSDUWLFOHV,WLVREVHUYHGWKDWWKHELQDU\QDQRIOXLGLVOHVVVWDEOHWKDQ
UHJXODUIOXLGDQGRVFLOODWRU\PRWLRQVDUHQRWSRVVLEOH7RSKHDY\QDQRIOXLGVDUHVRXQVWDEOHWKDWWHPSHUDWXUHDWWKH
ORZHUOD\HUPXVWEHGHFUHDVHGLQFRPSDULVRQWRWKHXSSHUOD\HURUWKHIOXLGOD\HUVKRXOGEHURWDWHGZLWKKLJKHU
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QDQRIOXLGZKLFKLQWXUQLVPRUHVWDEOHWKDQVLOYHUZDWHUQDQRIOXLG'DUF\QXPEHUKDVGXDOHIIHFWGHVWDELOL]LQJIRU
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WKHVWDELOLW\RIWKHIOXLGOD\HU7KH'XIRXUDQG6RUHWSDUDPHWHUVDULVLQJGXHWRWKHSUHVHQFHRIVROXWHVWDELOL]HWKH
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